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The southern pine beetle (Dendroctonus 
frontalis Zimmerman) is the most destructive 
insect enemy of pines in the southern United 
States. Each year it kills millions of dollars of 
valuable timber resources and has earned 
the reputation of being the most feared in-
sect by southern forest managers and timber 
landowners. 
Periodically this beetle develops epidemic 
populations which kill large stands of timber, 
sometimes exceeding several hundred acres 
in size. What triggers the explosive outbreaks 
is not completely understood . Most entomolo-
gists believe these epidemics to be the result 
of complex and interacting factors favoring 
beetle development. However, through the 
years, poor tree vigor appears a main factor 
associated with southern pine beetle out-
breaks. Th is can be caused by many weaken-
ing factors leading to stand stress, leav-
ing the trees easy prey for attacking beetles. 
THE KEY TO MINIMIZING LOSSES TO THE 
SOUTHERN PINE BEETLE IS REDUCING STAND 
STRESS THROUGH GOOD FOREST MANAGE-
MENT PRACTICES. 
IDENTIFYING THE SOUTHERN PINE BEETLE 
AND ITS HABITS 
The southern pine beetle is a small reddish-
brown to black beetle about one-eighth to 
three-sixteenths of an inch long which breeds 
in all species of southern yellow pine and 
occasionally eastern white pine. Shortleaf, 
Virginia, loblolly, pitch, and pond pines are 
preferred species . The beetle has a four stage 
life cycle: egg, larva, pupa (resting stage), 
and adult (Figure 1). 
Adult beetles attack living pines in pairs, 
bore through the bark and construct gal-
leries in the cambium where they lay eggs. 
Small C-shaped larvae or "grubs" hatch from 
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t h e  e g g s  a n d  f e e d  i n  t h e  c a m b i u m  o f  t h e  t r e e .  
T h e  g r u b s  d e v e l o p  i n t o  p u p a e  a n d  t h e n  i n t o  
a d u l t  b e e t l e s  w h i c h  e m e r g e  t h r o u g h  t h e  b a r k  
t o  a t t a c k  o t h e r  p i n e s .  T h e  l i f e  c y c l e  f r o m  e g g  
t o  a d u l t  b e e t l e  t a k e s  f r o m  t h i r t y  t o  f o r t y  d a y s  
u n d e r  f a v o r a b l e  c o n d i t i o n s  a n d  m a y  b e  r e -
p e a t e d  f o u r  t o  e i g h t  t i m e s  a  y e a r .  
M i n i n g  i n  t h e  c a m b i u m  b y  a d u l t  s o u t h e r n  
p i n e  b e e t l e s ,  a s  t h e y  c o n s t r u c t  t h e i r  e g g  g a l -
l e r i e s ,  g i r d l e s  t h e  t r e e  a n d  i n t r o d u c e s  b l u e -
s t a i n  f u n g i  w h i c h  r e d u c e s  o r  b l o c k s  c o n d u c t i o n  
o f  w a t e r  i n  t h e  t r e e ' s  t r u n k ,  k i l l i n g  t h e  t r e e .  
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F i g u r e  1 .  L i f e  c y c l e  o f  t h e  s o u t h e r n  p i n e  b e e t l e .  
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RECOGNIZING THE BEETLE'S DAMAGE 
The beetle kills pines in patches ranging 
from one tree to thousands of trees . Usually 
the first sign of on infestation is discoloration 
of tree crowns (Figure 2) . Needles fade to a 
dull green, turn yellowish, become straw 
colored and finally turn reddish-brown within 
one to two months . 
Small, light yellow or white pitch tubes 
formed at the beetle's entrance holes may be 
seen along the entire length of the tree's trunk 
(Figure 3 (U)) . These mosses of pitch often re-
semble popcorn in size, shape and color but 
ore not always present. Close examination of 
infested trees will show reddish boring dust 
lodged in bark crevices or in cobwebs at the 
bose of the tree. 
The best method of determining if a dying 
tree has been attacked by the southern pine 
beetle is to remove a section of the bark down 
to the wood. If the inner surface of the bark 
contains winding, S-shoped egg galleries as 
seen in Figure 3 (L), this is positive indication 
that the southern pine beetle has attacked 
the tree. If the beetles hove not already 
emerged, the C-shoped larvae, pupae and 
new adult beetles may be found by cutting 
open the bark. 
fievre 2. A typical oauthern pine beetle infeotation. 
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F i g u r e  3 .  P i t c h  t u b e s  f o r m e d  o n  b a r k  s u r f u c e  ( l J ) ;  E g g  
g a l l e r i e s  b e n e a t h  t h e  b a r k  ( l ) .  
H I G H  B E E T L E  R I S K  S T A N D S  A N D  
P O S S I B L E  C O R R E C T I V E  M E T H O D S  
T o  i n c r e a s e  t h e  r e s i s t a n c e  o f  t i m b e r  s t a n d s  
t o  s o u t h e r n  p i n e  b e e t l e  a t t a c k ,  t h e  f o r e s t  l a n d -
o w n e r  m u s t  r e c o g n i z e  t h o s e  s t a n d s  w h i c h  a r e  
h i g h l y  s u s c e p t i b l e  t o  a t t a c k  a n d  k n o w  w h a t  
c a n  b e  d o n e  t o  i m p r o v e  t h e  c o n d i t i o n  o f  t h e  
t i m b e r  s t a n d .  
E x p e r i e n c e  h a s  s h o w n  - s t r e s s e d  s t a n d s  a r e  
p r i m e  t a r g e t s  f o r  a t t a c k  b y  s o u t h e r n  p i n e  
b e e t l e s .  F o l l o w i n g  i s  a  d e s c r i p t i o n  o f  t h e s e  
s t a n d s  a n d  w a y s  t o  c o r r e c t  t h e  p r o b l e m .  
1 .  L i t t l e l e a f  D i s e a s e d  S t a n d s - L i t t l e l e a f  d i s -
e a s e  i s  a  d i s e a s e  o f  s h o r t l e a f  p i n e  a n d  
t o  a  l e s s e r  e x t e n t ,  l o b l o l l y  p i n e .  I t  i s  c a u s e d  
b y  f a c t o r s  i n v o l v i n g  a  s o i l  f u n g u s  a n d  
a d v e r s e  s o i l  c o n d i t i o n s .  L i t t l e l e a f  o c c u r s  i n  
t h e  p i e d m o n t  r e g i o n  a n d  i s  c h a r a c t e r i z e d  
b y  s t u n t e d ,  y e l l o w i s h  n e e d l e s  a n d  r e d u c e d  
t w i g  g r o w t h  ( F i g u r e  4 ) .  D i s e a s e d  t r e e s  
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usually die from the bottom up, have 
greatly reduced diameter growth, and 
often produce abundant crops of small 
cones. Disease symptoms seldom appear 
before trees reach 20 years of age or 
about 4 inches in diameter. littleleaf dis-
ease is associated with the majority of 
southern pine beetle infestations in the 
piedmont. 
Figure 4. littleleaf diseased tree (L) and healthy tree (R). 
Solution • In stands having a few dis-
eased trees, remove them dur-
ing normal thinnings. 
• In stands with 10-25 percent 
of the trees diseased, remove 
all diseased trees on a six-
year cutting cycle. 
• In stands with more than 25 
percent of the trees diseased, 
cut all shortleaf pine as soon 
as merchantable. 
• When replanting high little-
leaf sites, use loblolly pine or 
other more resistant tree 
species. 
2. Mature and Overmature Stands-Mature 
stands are those in which the trees have 




F i g u r e  5 .  M a t u r e  a n d  a v e r m a t u r e  s t a n d  o f  s a w t i m b e r .  
q u i c k l y  f o l l o w s  t h i s  s t a g e  a n d  t r e e s  r a p -
i d l y  d e c l i n e  i n  v i g o r .  D i a m e t e r  a n d  h e i g h t  
g r o w t h  s l o w  m a r k e d l y  a n d  t r e e s  g e n e r a l l y  
d i s p l a y  s m a l l ,  f l a t - t o p p e d  c r o w n s  a n d  
t h i n ,  s l i c k - b a r k e d  t r u n k s  ( F i g u r e  5 ) .  T r e e s  
i n  t h i s  s t a g e  a r e  o f t e n  f u r t h e r  w e a k e n e d  
b y  a  v a r i e t y  o f  h e a r t  a n d  b u t t  r o t  d i s e a s e s  
w h i c h  i n v i t e  a t t a c k  b y  t h e  b e e t l e .  
S o l u t i o n  •  I n  s t a n d s  c o n t a i n i n g  s c a t t e r e d  
m a t u r e  a n d  o v e r m a t u r e  t r e e s ,  
r e m o v e  t h e s e  t r e e s  i n  t h i n -
n i n g s  a s  s o o n  a s  p o s s i b l e .  
•  I n  s t a n d s  w h e r e  t h e  · m a j o r i t y  
o f  t h e  t r e e s  a r e  i n  t h e s e  s t a g e s ,  
h a r v e s t  t h e  e n t i r e  s t a n d  a n d  
r e f o r e s t .  
3 .  O v e r s t o c k e d  S t a n d s - O v e r s t o c k e d  s t a n d s  
a r e  t h o s e  t h a t  c o n t a i n  m o r e  t r e e s  t h a n  a r e  
d e s i r a b l e  t o  m a i n t a i n  v i g o r o u s  a n d  s u s -
t a i n e d  g r o w t h  l e v e l s  ( F i g u r e  6 ) .  T h e y  h a v e  
n o t  s t o p p e d  g r o w i n g  b u t  h a v e  s h o w n  a  
m a r k e d  d e c r e a s e  i n  t h e i r  g r o w t h  r a t e  i n  
r e c e n t  y e a r s .  T h i s  d e c r e a s e  i n  g r o w t h  i s  
t h e  r e s u l t  o f  c r o w d i n g  a n d  c o m p e t i t i o n  f o r  
w a t e r ,  s o i l  n u t r i e n t s  a n d  s u n l i g h t .  
S o l u t i o n  •  T h i n  t h e  s t a n d  t o  r e m o v e  
c r o w d e d ,  c r o o k e d ,  d i s e a s e d ,  
s u p p r e s s e d ,  d a m a g e d ,  o r  o t h -
e r w i s e  u n d e s i r a b l e  t r e e s .  R e -
m a i n i n g  t r e e s  s h o u l d  r e s p o n d  
t h r o u g h  i n c r e a s e d  d i a m e t e r  
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Figure 6. Overstocked stand of pulpwood. 
and height growth. 
• Additional thinnings will be-
come necessary as the trees 
continue to grow. The stand 
should be watched closely and 
thinnings made before the 
growth rate reaches an unde-
sirable level. 
4. Stagnated Stands-Stagnated stands are 
characterized by large numbers of small 
diameter trees with thin, short crowns 
(Figure 7) . They are generally the result 
of overplanting or neglecting to thin at 
the proper time. Stands in this condition 
have negligable growth rates and do not 
respond to thinning. 
Solution • Sell merchantable trees in the 
stand then completely clear 
the area and reforest. Do not 
Figure 7. Stagnated stand of slash pine at sixteen years 
of age. 
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p l a n t  m o r e  t r e e s  t h a n  t h e  s i t e  
c a n  s u p p o r t .  S l a s h  p i n e  i s  e s -
p e c i a l l y  s u s c e p t i b l e  t o  s t a g n a -
t i o n  i f  o v e r p l a n t e d  o r  t h i n n e d  
t o o  l a t e .  
5 .  N a t u r a l  O c c u r r e n c e s  C a u s i n g  S t a n d  S t r e s s  
- N a t u r e  i t s e l f  c a n  c a u s e  s t a n d  s t r e s s  a n d  
r e s u l t  i n  p h y s i c a l l y  d a m a g i n g  t h e  t r e e s  o r  
w e a k e n i n g  t h e m .  T h e  m a j o r  n a t u r a l  f a c -
t o r s  c a u s i n g  s t r e s s  a r e :  l i g h t n i n g  s t r i k e s  
( F i g u r e  8 ) ,  w i l d f i r e ,  i c e ,  w i n d  a n d  h a i l  
s t o r m s ,  d r o u g h t ,  f l o o d i n g ,  e r o s i o n  a n d  
p o o r  s o i l  f e r t i l i t y .  
N a t u r a l l y  d a m a g e d  t r e e s  f r e q u e n t l y  a t -
t r a c t  s o u t h e r n  p i n e  b e e t l e s  a n d  a l l o w  t h e m  
a  " f o o t h o l d "  f o r  b r e e d i n g  e p i d e m i c  p o p u -
l a t i o n s  c a p a b l e  o f  s p r e a d i n g  t o  a d j o i n i n g ,  
u n d a m a g e d  s t a n d s .  
S o l u t i o n  •  W i l d f i r e ,  i c e ,  w i n d ,  h a i l  o r  
s t o r m  d a m a g e d  t r e e s  s h o u l d  
b e  h a r v e s t e d  t h r o u g h  s a n i t a -
F i g u r e  8 .  l a r g e  • h a r t l e a f  p i n e  d a m a g e d  b y  l i g h t n i n g  • t r i k e .  
t i o n  o r  s a l v a g e  t h i n n i n g s  
d i r e c t e d  a t  r e m o v i n g ·  o n l y  
s e v e r e l y  w e a k e n e d  a n d  d a m -
a g e d  t r e e s .  T h e  r e m a i n i n g  
s t a n d  s h o u l d  b e  w a t c h e d  f o r  
l a t e r  i n f e s t a t i o n s  t h a t  m i g h t  
a r i s e .  
•  T r e e s  s t r u c k  b y  l i g h t n i n g  
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should be removed or cut and 
sprayed with a registered pes-
ticide if left in the stand. 
• During periods of s e v e r e 
drought or flooding, pine 
stands should be watched 
closely for signs of beetle in-
festation . In cases of flooding, 
surface drainage should be 
improved . 
6. Activities of Man Causing Stand Stress-
Numerous activities of man which cause 
stand and site disturbances can result in 
southern pine beetle infestation if not cor-
rected. Some of these are logging (Figure 
9), road, pond and power line construction 
and maintenance. Nearly all of these in-
volve heavy equipment use which can 
cause soil compaction (reducing oxygen 
needed by the root system), crush tree 
roots, and skin or bruise tree trunks. 
Solution • Logging should be planned to 
minimize damage to the site 
and the remaining stand of 
timber. Avoid logging sites 
when soil is very wet as com-
paction can occur. 
Figure 9. Pine skinned by careleu lagging. 
• Salvage trees damaged by 
careless logging practices and 
rood and power line construc-
tion. 
• Avoid soli disturbances that will 
adversely affect the water table. 
• Following man-caused dlstur-
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b a n c e s ,  e x a m i n e  a f f e c t e d  
s t a n d s  p e r i o d i c a l l y  f o r  s i g n s  o f  
b e e t l e  i n f e s t a t i o n .  
G L O S S A R Y  
C a m b i u m - A  t h i n  s h e a t h  o f  g e n e r a t i v e  a n d  
n u t r i e n t  c o n d u c t i v e  t i s s u e s  l y i n g  b e t w e e n  
t h e  t r e e ' s  o u t e r  b a r k  a n d  i n n e r  w o o d .  
C r o w n - T h e  b r a n c h e s  a n d  f o l i a g e  o f  a  t r e e .  
C u t t i n g  c y c l e - T h e  p l a n n e d  i n t e r v a l  b e t w e e n  
m a j o r  c u t t i n g  o p e r a t i o n s  i n  t h e  s a m e  
s t a n d .  
E p i d e m i c  p o p u l a t i o n s - I n s e c t  p o p u l a t i o n s  t h a t  
i n c r e a s e  f a s t e r  t h a n  t h e  f a c t o r s  w h i c h  
n o r m a l l y  k e e p  t h e m  i n  b a l a n c e .  
I n f e s t a t i o n - A  l o c a l i z e d  g r o u p  o f  d e a d  a n d  
d y i n g  p i n e  t r e e s  r e s u l t i n g  f r o m  a t t a c k  
b y  t h e  s o u t h e r n  p i n e  b e e t l e .  
M e r c h a n t a b l e  t r e e s - T r e e s  o f  a  s i z e ,  q u a l i t y ,  
a n d  c o n d i t i o n  s u i t a b l e  f o r  m a r k e t i n g .  
S t a n d - A  c o m m u n i t y  o f  t r e e s  s u f f i c i e n t l y  u n i -
f o r m  i n  s p e c i e s  c o m p o s i t i o n ,  a g e ,  o r  c o n -
d i t i o n  t o  b e  d i s t i n g u i s h a b l e  f r o m  a d j o i n -
i n g  c o m m u n i t i e s .  
S u p p r e s s e d  t r e e s - T r e e s  w i t h  c r o w n s  e n t i r e l y  
b e l o w  t h e  g e n e r a l  l e v e l  o f  t h e  c r o w n  
c o v e r ,  r e c e i v i n g  n o  d i r e c t  l i g h t  e i t h e r  
f r o m  a b o v e  o r  f r o m  t h e  s i d e s .  
T h i n n i n g - C u t s  i n  a n  i m m a t u r e  s t a n d  t o  r e -
d u c e  t h e  n u m b e r  o f  t r e e s  t o  i m p r o v e  t h e  
g r o w t h ,  q u a l i t y ,  y i e l d  a n d  s p e c i e s  c o m -
p o s i t i o n  o f  a  s t a n d .  
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WHERE TO OBTAIN ASSISTANCE 
Keep your timber stands healthy and vigo-
rous by seeking the advice of a professional 
forester. Assistance is available through the 
South Carolina State Commission of Forestry, 
the U. S. Forest Service, Clemson University 
Extension Service, forest industry personnel, 
and private consulting foresters. 
S E UBRAR\' s. c. 
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For Additional Information 
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